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RADIOTHERAPY SEMINAR
March 19, 1959
RADIOTHERAPY OF THYROID CANCER. By Dr. Virginia Kneeland Frantz,
Department of Surgical Pathology, Columbia University College of Physi-
cians and Surgeons, New York City.
Grade III carcinomas of the thyroid are extremely anaplastic and most
are rapidly fatal. A slight response to radiotherapy is rarely seen. Death
usually results from asphyxia (choking), hemorrhage, or concurrent infec-
tion. Grade II carcinomas are not as anaplastic but show an unpredictable
clinical course.
Grade I carcinomas comprise 75 per cent of all thyroid cancers. There
are two main types: the papillary type, which is nonfunctional, and the
malignant adenoma, which is functional. A "radium collar" was used to
treat these postoperatively in the past. Now it is felt that disease in the
neck with metastases to cervical (and mediastinal) nodes should be treated
by radical surgery, total thyroidectomy, cervical lymph node dissection,
and dissection of the mediastinum if necessary. Radiotherapy should be
reserved for distant metastases.
The papillary type is most common; survival time is good, even with
previous inadequate treatment, but late recurrences and more malignant
behaviour do occur. Early metastases to cervical nodes are the rule, espe-
cially in young people; this type is usually bilateral and liable to be multi-
focal.
The malignant adenoma is only occasionally locally aggressive but dis-
seminates by early cryptic metastases to bone, often later than presenting
symptoms. This type shows no local recurrence after its removal and
appears benign. Radioactive iodine uptake in metastases of this type of
tumor can be enhanced by ablation of the entire thyroid gland by surgery
or radiotherapy. Thyroid hormone can also enhance the uptake of radio-
active iodine as can thiouracil, but use of the latter leads to intolerable
hypothyroidism. Calcification can occur in both types of tumor in the
primary site.
A thyroidectomy is indicated in both types at the time of operation if a
diagnosis can be reached by the use of frozen sections. Biopsy followed
by thyroidectomy later, through scar tissue, increases the risk of recurrent
laryngeal paralysis and hypoparathyroidism. Radical neck dissection
should be performed on the side of the affected lobe. Paraglandular and
paratracheal nodes sometimes can be used as indicators for a radical dissec-
tion of the opposite neck. In some hospitals a bilateral radical neck dissec-
tion is routine, but this can lead to permanent facial edema.
In radiotherapy of thyroid cancer, X-ray uptake can sometimes be indi-
cated by radioautographs of the primary tumor. Most radioactivity is
found in the colloid.
Nontoxic nodular goiter can be confused with benign follicular adenoma.
The latter neoplasm also occurs in cretins and acromegalics, where it may
be mistaken for adenoma malignum. In a follicular adenoma, small uniform
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follicles are seen throughout the tumor, but the uptake of radioactive
iodine, indicating sites of hormone production, may be patchy. Radio-
therapy of this type of tumor is not wholly effective, since the effective
radiations here are not the measured y-rays, but B-rays, which have an
effective radiation distance of only two millimeters.
Carcinoma is seen in 6.6 per cent of cases of nontoxic nodular goiter
and comprises 21 per cent of all thyroid neoplasms. It is even more com-
mon in young males. Carcinoma is quite rare in cases of toxic goiter.
In a ten-year follow-up of 177 thyroid cancers treated with radiotherapy,
the incidence of histological types was as follows: papillary type, 45 per
cent; malignant adenoma, 32 per cent; grade II, 11 per cent; grade III,
10 per cent. The papillary type is relatively insensitive to X-ray therapy,
and, due to lack of function, there is a corresponding lack of radioactive
iodine uptake.
Some tumors metastasize in both functional and nonfunctional forms;
this type is known as a "mixed" type but is usually predominantly pap-
illary. It is locally aggressive and metastasizes to lymph nodes and lungs,
but blood vessel invasion and growth within the lumen of large vessels
can occur without distant metastases.
D. W. B.
ZOOLOGICAL JOURNAL CLUB
April 6, 1959
PROTEIN PERMEABILITY STUDIES IN THE CHICK EMBRYO. By Patricia F.
Knight, University of California, Berkeley.
Before studies of the intracellular effects of exogenous macromolecules can
be attempted, it is necessary to determine whether or not such molecules
can pass into cells without being altered or degraded. Experimrents with
this end in view, using bovine -y-globulin inlected into laying hens, indicate
that this protein can pass from the maternal circulation into the yolk of
maturing ova. Electrophoretic and ultracentrifugal properties of tbe mole-
cules are unchanged following the transit.
A second series of experiments, wherein bovine y-globulin injections
were made into the yolk of developing chick embryos, showed great varia-
tion in the percentage of embryos having foreign protein in their circula-
tory system. Recent experiments demonstrate that during, or following,
the injection procedure, leakage of the bovine y-globulin into the allantois
and extra-embryonic coelom occurs. It then enters the circulatory system
by passing through the cell layers lining those cavities. The bovine pro-
tein does not pass through the endodermal lining of the yolk sac, since it
is never found in the circulatory system following either ventral injection
into yolk or by maternal injection as in the early experiments. What the
difference in permeability between the yolk sac and the extra-embryonic
coelom wall is due to is still unknown.
The evolutionary implications of these findings are rather interesting.
Apparently there is little specificity with regard to what proteins pass into
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the yolk; instead, at a later stage, the embryo possesses its own defense
mechanism by having a selectively permeable lining surrounding its nutri-
ent supply.
N. K. W.
April 8, 1959
IMMUNOLOGICAL ENHANCEMENT. By Nathan B. Kaliss, Roscoe B. Jack-
son Memorial Laboratory, Bar Harbor, Maine.
Mice of an inbred strain will reject skin grafts from donor mice of a
different strain. A second graft from the same donor will be rejected
more rapidly than the first, indicating that the recipient has been immuno-
logically sensitized to antigens of the donor. If, however, cells of a tumor
are transferred from donor to recipient, growth of a subsequent inocula-
tion from the same tumor is often enhanced. Enhancement may also
occur if, instead of initially being injected with the tumor, the host is
injected with antiserum elicited against another animal which has been
exposed to the tumor. In the former case the ability to enhance tumor
growth is permanent, whereas in the latter it is only temporary. In both
cases, circulating antibody must be present if enhancement is to occur
Injection of cortisone, which inhibits the production of circulating anti-
bodies, also inhibits enhancement of tumors by mice which could other-
wise do so.
The phenomenon of enhancement appears to be related to that of immu-
nological sensitization. If the second injection of tumor is made at a cer-
tain time interval (5-7 days) after the initial inoculation, the tumor is
rejected rather than enhanced. On the other hand, enhancement has re-
cently been observed with grafts of noncancer cells.
Several hypotheses for enhancement are considered. One is that the
immunological reaction of the host against the implanted cells is somehow
blocked by the implant. A second is that cells resistant to host antibody
are selected, and multiply in the host. Both of the above are considered
unlikely, and a third view is put forward, that under the influence of
antibody a physiological change is elicited in the tumor cells, which may
lead to enhanced tumor growth.
J. FRANKEL
April 15, 1959
IN VITRO CULTURE OF MARINE SYMBIOTIC ALGAE. By John J. A. Mc-
Laughlin, Haskins Laboratories, New York, New York.
The long-term question, "What are zooxanthellae?" has recently been
solved. These organisms which inhabit the gastrodermis and mesoglea of
coelenterates, as well as tissues of many other organisms, have been
described in the past as gametes, parasitic algae, unicellular glands, and
zoochlorellae.
Upon extraction from anenomes and Cassiopeia and transfer into unial-
gal, bacteria-free cultures, however, it has been shown that the zooxan-
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thellae are dinoflagellates which undergo a life cycle containing both free-
swimming and vegetative phases. Freudenthal has studied the life cycle
in which the free-swimming form of Gymnodinium adriaticans loses its
flagella, sulcus, girdle, and nucleus, and develops chlorophyll bodies and
a large orange assimilation product. By this stage, the cell is vegetative,
larger in size, and round in shape. In the next stage, called Bleeching Out,
the cell wall thickens, the chlorophyll disappears, and within the cell arises
a cytoplasmic basket containing moving bodies. These bodies leave through
a pore in the cell wall and develop either into the free-swimming form, or
into an early form of the vegetative cell. The zooxanthellae observed in
animal tissue are predominately in the vegetative form.
The exact ecological relationship of host and "symbiont" has not been
determined. However, nutritional studies in unialgal, bacteria-free cultures
indicate that zooxanthellae can utilize such breakdown products of protein
metabolism as urea, taurine, and ammonia. Since tropic waters are low
in phosphate and nitrate, a host containing these compounds offers a richer
environment for the zooxanthellae. In return, the zooxanthellae in the
animal tissue produce oxygen and carbohydrate which may be of use to
its host. Recent experiments by Cadet Hand indicate that C14 from CO2
in sea water eventually is taken up by the anenomes in the region of the
zooxanthellae.
As a result of these studies, the zooxanthellae have been accurately
identified. In vitro biochemical experiments are now elucidating the metab-
olic processes which may be instrumental in symbiosis.
SUSAN D. TENNEY
NEUROLOGICAL STUDY UNIT
April 12, 1959
EPIDEMIOLOGIC INVESTIGATION OF CHRONIC NEUROLOGIC DISEASES.
AMYOTROPHIc LATERAL SCLEROSIS IN GUAM, KURU, AND MINAMATA
DISEASEs. By Leonard T. Kurland, National Institute of Neurological Dis-
eases, Bethesda, Maryland.
Epidemiological methods have been applied to the study of four chronic
neurological diseases, multiple sclerosis (MS), amytrophic lateral sclerosis
(ALS), Kuru, and Minamata disease. The first two were compared as
to geographical incidence in the U. S. and Canada with the principle find-
ing that MS is increased in the North, whereas ALS is evenly distributed.
They therefore would seem to be discrete diseases. ALS is in fact evenly
distributed throughout the world's populations with the sole exception
occurring on the Pacific island of Guam. It is 100 times as prevalent
among the island's Chimorro tribesmen as throughout the rest of the world
with 8-10 per cent of the native population dying of the disease. The
Navy personnel on the island are unafflicted. One may speculate that the
disease among the Chimorros is similar to or identical with one of the
hereditary forms of ALS.
Kuru is a recently described disease which is unknown beyond the
native populations on New Guinea. It accounts for 50 per cent of their
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deaths and occurs with a distribution reminiscent of that of pellagra as it
used to occur in the South, i.e. primarily limited to women and children.
Occasional wives captured from other tribal groups have developed the
disease, suggesting a nongenetic origin. Despite exhaustive investigations
no etiology has been found.
Minamata disease is found among fish-eaters living in and near the city
of Minamata on the southern island of Japan. It is characterized by ataxia,
dysarthria, paresthesias, spasticity, intellectual and emotional deteriora-
tion, and may end with inanition and death. Its cause has been traced to
the eating of fish, especially shellfish, which harbor an unidentified toxin.
The disease was first recognized in 1943, approximately coincident with
the shifting of effluent chemical wastes from the open sea into the fishing
waters of the bay.
N. R. M.
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